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doi:10.1016/j.fjs.2011.12.002Summary Aim: We describe the use of Fogarty balloon catheter, during laparoscopic ne-
phroureterectomy for upper-tract urothelial carcinoma, to facilitate countertraction and
hemostasis during cystoscopic en bloc excision of the distal ureter and bladder cuff.
Methods: Between November 2005 and January 2010, the above-mentioned technique was used
in 28 patients. The diseased kidney and ureter were dissected adequately by laparoscopy. The
patient was placed in the dorsal lithotomy position. A 4 French Fogarty balloon catheter was
introduced into the targeted distal ureter by cystoscopy and was inflated to occlude the ureteral
lumen. Under countertraction of the inflated Fogarty balloon catheter, transurethral resection
with a 1-cm safety margin around the ureteral orifice by a Collins knife was performed, and
the distal ureter and bladder cuff were detached en bloc from the urinary bladder.
Results: The mean surgical time was 253 minutes (range: 170e275 minutes). The mean esti-
mated blood loss was 120 mL (range: 70e350 mL). The mean hospital stay was 6.3 days (range:
3e10 days). Acute urinary retention developed in one patient, who had an enlarged prostate.
The catheter was reinserted and removed 7 days later. One uremic patient treated by hemodi-
alysis developed a symptomatic lymphocele 2 months postoperatively, which improved with
temporary percutaneous drainage. At a mean follow-up of 15.4 months (range: 6e26 months),
no local recurrence was noted.
Conclusions: The use of Fogarty balloon catheter for countertraction during transurethral en
bloc excision of the distal ureter and bladder cuff is a useful and safe technique to achieve excel-
lent surgical results.
Copyright ª 2012, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
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Cystoscopic en bloc excision of the distal ureter and bladder cuff 91. Introduction incision was made two fingerbreadths medial and cranial toThe use of laparoscopic nephroureterectomy for upper-
tract urothelial carcinoma is increasing among urologists.
Intact retrieval of the specimen including en bloc excision
of the distal ureter and bladder cuff to maintain the
oncological principle is very important. Various techniques
have been tried to improve patient outcome.1e5
Here, we report our technique of using the Fogarty
balloon catheter to facilitate en bloc excision of the distal
ureter and bladder cuff, which was found to be satisfactory.
2. Materials and methods
Between November 2005 and January 2010, 28 cases of
upper-tract urothelial carcinoma underwent laparoscopic
nephroureterectomy using this technique. In all these
patients, the diagnosis was confirmed by the ureteroscopic
biopsy. The preoperative staging included chest radiog-
raphy and abdominal computed tomography (CT) as part
of metastasis evaluation. The preoperative blood work
included determination of serum creatinine, alkaline
phosphatase and calcium levels, and liver-function studies.
If the last two values were elevated or the patient com-
plained of site-specific bone pain, a bone scan was taken.
Under general anesthesia, flexible cystoscopy was per-
formed to rule out coexisting bladder tumors. The patient
was placed in the lateral decubitus position. A 12-mmFigure 1 Schematic drawing depicting trocar sites used for (A) ri
10-mm trocar sites; white ovals, 5-mm trocar sites. Straight bla
extraction.the anterior superior iliac spine for primary access to the
abdominal cavity via a direct vision (Hasson) technique.
One 10-mm endoscopic port was placed at this site. A
pneumoperitonium of 15 mmHg was obtained. A 10-mm 30
laparoscope was inserted and the underlying bowel was
closely inspected for any injury. Subsequently, a second
10-mm port was placed 2 cm below the costal margin in the
midclavicular line. A third 10-mm port was placed lateral to
the margin of the rectus abdominus muscle, two finger-
breadths above the umbilicus. This medial port was used for
the laparoscopic inspection. A 5-mm fourth port was placed
subcostally in the posterior axillary line for the purpose of
liver retraction on the right renal access, or spleen retraction
on the left renal access. Templates for trocar positioning for
either right or left renal access are illustrated in Fig. 1.
Dissection of the white line of Toldt was carried out as
distally as possible to aid in dissection of the distal ureter,
later if necessary. The ureter was clipped early in the
dissection to minimize the possibility of distal tumor seeding
during dissection and manipulation of the kidney. With
upward traction on the ureter and lower pole of the kidney,
the renal vessels were identified. Once freely dissected, the
renal artery and vein were transected separately using
an endogastrointestinal anastomosis stapling device. The
remaining upper pole attachments of the kidney were
dissected to free completely the kidney. After the kidneywas
freed from the retroperitonium, the ureter was dissected
distally to the bladder wall using ultrasonic scissors.ght and (B) left laparoscopic nephroureterectomy. Black ovals,
ck lines represent the extended incision for intact specimen
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A 4 French Fogarty balloon catheter was inserted into
the targeted distal ureter under 21 French cystoscopic
guidance. The balloon was inflated with 1 mL water to
occlude the distal ureteral lumen, and the distal portion of
the catheter was tied with a 4-0 mer silk suture to prevent
deflation of the balloon. A 24 French resectoscope was
introduced per urethra alongside the Fogarty balloon
catheter into the urinary bladder. Under countertraction of
the inflated Fogarty balloon catheter, the ureteral orifice
could be dissected in any direction easily. Transurethral
resection with a 1-cm safety margin around the affected
ureteral orifice was carried out by a Collins knife (Fig. 2). The
distal ureter was dissected circumferentially and meticulous
hemostasis was also performed by the aid of countertraction
of the inflated Fogarty balloon catheter. Thus, the distal
ureter and bladder cuff were detached en bloc from the
urinary bladder. Under laparoscopy, the proximal portion of
the catheter was clipped, incised and the distal part of the
catheter was removed through the urethra. The entire
specimen with the Fogarty balloon catheter left in the distal
ureter was then bagged and stored in the abdomen. The
bladder defect was closed with a 2-0 Vicryl suture. A 6-cm
wound extension was made along the working port on the
lower abdomen. The specimen was extracted intact within
the entrapment sac through the incision (Fig. 1). A Jack-
sonePratt drain was left adjacent to the bladder to drain the
pelvis, and the abdominal wounds were closed. The drain
was removed once there was no more drainage post-
operatively. The patient was left with a urethral Foley
catheter and had a cystogram 7e10 days after the operation.
If the cystogram revealed no leakage, the catheter was
removed. The postoperative follow-up protocol included
cystoscopic examination and urine cytology every 3 months,
and abdominal and pelvic computed tomography every 6
months for follow-up surveillance.Figure 2 Excision of the bladder cuff and distal ureter
under gentle countertraction of the inflated Fogarty balloon
catheter.3. Results
Of the 28 patients using this technique, the mean age at
diagnosis was 63.2 years (range: 45e81 years). There were
18 men and 10 women. The mean surgical time was 253
minutes (range: 170e275 minutes). The mean estimated
blood loss was 120 mL (range: 70e350 mL). The mean
hospital stay was 6.3 days (range: 3e10 days). Two peri-
operative complications occurred (7%). Acute urinary
retention developed in one patient, who had an enlarged
prostate. The catheter was reinserted and removed 7 days
later. One uremic patient treated by hemodialysis devel-
oped a symptomatic lymphocele 2 months postoperatively,
which improved with temporary percutaneous drainage.
Pathologic analysis of the specimens revealed urothelial
carcinoma with negative margins in all cases. The patho-
logical stage was pTa in five (18%) cases, pT1 in 15 (54%) and
pT2 in eight (29%); and the tumor grade distribution was
grade 1 in eight (29%) cases, grade 2 in 14 (50%), and grade
3 in six (21%). During a mean follow-up period of 15.4
months (range: 6e26 months), there was no local recur-
rence. In two patients, bladder recurrence was detected
away from the bladder cuff scar. The ipsilateral ureteral
orifice was absent in all patients on cystoscopy 3 months
after surgery.
4. Discussion
Laparoscopic nephroureterectomy is performed worldwide
at selected medical centers for upper-tract urothelial
carcinoma. The oncological efficacy appears to be equiva-
lent to that of open nephroureterectomy.6 The surgical
principles require en bloc excision of the distal ureter and
bladder cuff, along with the nephroureterectomy specimen
to prevent tumor spillage and tumor recurrence.
Although the technique of laparoscopic nephrectomy is
standardized, the optimal cystoscopic technique for en bloc
removal of the distal ureter and bladder cuff is a matter of
debate. There are several techniques for distal ureter
management. The first is the pluck technique involving
cystoscopic resection of the intramural ureter out to the
perivesical fat.4,7 The disadvantages of this method include
a difficult approach for retracting detached intramural
ureter, due to lack of countertraction and the risk of tumor
spillage, and indeed, instances of tumor seeding after the
procedure have been reported by several urologists.8,9 The
second technique is the needlescopic technique involving
two suprapubic transvesical needlescopic (2-mm) ports to
facilitate cystoscopic detachment of the bladder cuff.1 The
disadvantages of the technique are the potential for fluid
extravasation, prolonged Foley catheterization to allow
healing of the cystostomy, and a longer learning curve. The
third technique is the use of the Endo-GIA stapler, which is
applied to the distal ureter and bladder cuff to free the
specimen.2,5 The disadvantages of the procedure are the
potential risks of iatrogenic contralateral ureteral orifice
injury and stone formation due to the extravesical place-
ment of the Endo-GIA stapler.
Our technique involves the use of Fogarty balloon
catheter for countertraction during cystoscopic excision of
the distal ureteral and bladder cuff. The Fogarty balloon
Cystoscopic en bloc excision of the distal ureter and bladder cuff 11catheter was introduced by Fogarty and colleagues in 1963
and became the most widely used surgical technique for
balloon catheter thromboembolectomy in acute peripheral
arterial occlusion.10 Traditional cystoscopic excision of the
distal ureter without countertraction, however, makes this
technique difficult. We use the inflated Fogarty balloon
catheter to occlude the targeted distal ureteral lumen.
During the procedure of cystoscopic distal ureterectomy,
the inflated Fogarty balloon catheter can be used as a tool
for countertraction while dissecting the bladder cuff and
distal ureter. It can be manipulated in any direction to
facilitate circumferential dissection of the periureteral
tissue, and adequate hemostasis can be achieved. The aim
of en bloc excision of the distal ureter and bladder cuff can
be attained safely. What is more, by this method, no local,
regional or systemic recurrences were noted at a mean
follow-up of 15.4 months of our patients.
We have described the use of Fogarty balloon catheter
for countertraction to facilitate cystoscopic en bloc exci-
sion of the distal ureter and bladder cuff during laparo-
scopic nephroureterectomy. Using this method, we noted
no local or regional recurrences at a mean follow-up of 15.4
months. This technique is reproducible and easy to perform
by urologists, and achieves excellent surgical results.
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